Abstract
specimen becomes stressed on reloading the sample; i.e. it is the strain at which the sample 23 will start to take load. Residual strain has been referred to as remnant strain (Balzani et al., is an inelastic phenomenon similar to the Mullins effect in polymers and rubbers. It results in 1 a softening of the stress-strain response in the tissue between the first loading cycle and 2 subsequent unloading and reloading cycles. To further characterise this response, the 3 anisotropic inelastic behaviour was also investigated. To this end, tissue from porcine 4 thoracic aorta, proximal common carotid, femoral and right coronary arteries were subjected 5 to radial compression, while aortic and carotid tissue was further tested in circumferential and 6 longitudinal tension to characterise the anisotropy of the inelastic response. 
Materials and Methods

9
Arterial tissue was harvested from 3-4 month old female pigs using a scalpel within one hour 10 of the pig being put down. Fat and connective tissue were trimmed from the arteries, which 11 were then stored in 0.9% saline solution at 4°C. Four artery types were harvested; common placed on the lower platen and the upper platen was moved to apply a small compressive pre-1 load of 0.01 N to the sample at a crosshead speed of 0.001 mm/s. This ensured a consistent 2 contact between the platen and the top of the sample. The sample thickness was then taken as 3 the distance between the platens at this pre-load. The thickness of the samples tested was 4 measured as 1.39±0.089, 0.597±0.036, 0.676±0.079, 0.581±0.099 for aorta, carotid, femoral 5 and coronary samples respectively. Samples were loaded cyclically at a strain-rate of 0.005 6 s -1 between 0 % strain and a peak compressive strain starting at 10% and increasing 7 incrementally every 5 loading-unloading cycles by 10% up to a maximum of 60% similar to 8 previous studies (Maher et al., 2011) . Testing occurred inside a water bath filled with 0.9% 9 saline solution in order to maintain sample hydration during testing (Fig. 1a) . 6 samples from 10 each artery were tested.
11
The hypothetical elastic response of the sample, i. compressive direction and the lowest in circumferential tensile direction (Fig. 6) . A 8 significant difference (P < 0.05) was found in the inelastic deformations between samples 9 loaded in the three directions for both arteries at large strains (Fig. 6 ), however for lower 2 No significant differences were found in the % stress softening observed due to 3 loading in the three directions, see Fig. 7 . However a large standard deviation was observed 4 and stress softening tended to be greatest in the longitudinal direction. deformations and applied stretches observed here has also been reported previously for 17 atherosclerotic plaques (Maher et al., 2011) . At higher peak strains no significant differences 18 were observed in the % stress softening for the four artery types.
19
It is expected that damage in the tissue will increase for increasing applied peak 
